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l. JIMMARY

On Ocdtober 29, 1985, the Nationd Ingtitutefor Oocupetiond Sefety and Hedlth (NIOSH) wasrequested to
evdugteworker expoaresto duminoslicate caamicfibers (herediter rfared to ascaramic fiber, CF) & Maris
Been & Compary, Yelow Sxings Ohio, Thefiberspatentidly becomearbomeinthehending of Rberfrax*
insdation meteid whichisusadinthecading of duminumpats Thereguest wasprompted by dengesinthe
menufadures maeid sty dalasheds (MDS) dating thet ogramic fibars presant apossble canoer hezard besd
onprdiminay tesinginleboratary animésand thet a tamperdures above 870°C (1600°F) thesefibarscan convat
to aidodite

Duing astevist conducted on Januaty 23, 1986, ar sanpleswere odlletted to evauate exqposureto CRinthe
cadling, Shekeout and ssnd redamdtionaress. Seven parsond bregthing zone samplesranged from 003t0 0.18
fibarsper aubic centimeter (f/oc) and averaged 0.1 floc. Theaveragefar 5 areaar sampleswas 040 f/oc, ad
theseranged from 006to 0.75f/ac. Thetwo highest ar conoentrations, 048 and 0.75 ffoc) werefrom thesand
redametion areaand wereatributed to amefundion in theeguipment which dlowed thefibarsto escape through
wonmsH=s Dimendond andyssdf thefibarsodledted reveded thet thedamaiasand lengthsranged from <025--
4umand 10->30um, repedtivdy. Themgarity of thefibersweredf reqarddlesze No evidencedof converson
toaidoditewasfoundinany of thesanmples

BExogat for mild skinand faceinitation, no hedth effedtswerergparted during inevievswith @ghnt warkeswio
hendethe Rbafrac maeaid. No exposreaitaiahave bean deve opad thet are pedific for arbome ogramic fiber
exposre Thefibar conoentrationswearewd | bdow the NIOSH recommeanded eqoaurelevd (REL) for fibrous
dass(3floc), whichisfor anather typedof merrmede-minad-fiba. 1t shoud benated thet thisREL. may natbe
goprgurigefor ocaramicfiber exposressncecaramicfibasaemaredurddethenfibrousgassand nat desred as
wel framtrelug.

Inauifident detaarecurently avalabdleto daeminethetaxiaty of ceramicfibas Bessd ontheprdiminary animd test
thet how caramicfibersmay be cardnogeanic, it would beprudant to minimizeexpoares: Until further

gademidaogcand animd dudesaonthecaranoganiaty of thesefibars can beconpleled, menufedura’s
recommeanciionsfor hending thesemetaias which aredisoussad in Sedion VI should befdloved,
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adz1
Insufficient data are currently available to determine the toxicity of ceramic fibers. Based on the preliminary animal test
that show ceramic fibers may be carcinogenic, it would be prudent to minimize exposures. Until further
epidemiologic and animal studies on the carcinogenicity of these fibers can be completed, manufacturer's
recommendations for handling these materials, which are discussed in Section VIII, should be followed.

http://www.cdc.gov/niosh/hhe

Peage 2 - Hedth Hazard Evdugtion Repart No. 86-038

INTRODUCTION

On October 29, 1985, theNationd Indtitutefor Oocupetiond Sefety and Hedth (NIOSH) reoaved arequest from
Locd 6931 of the United Sed Worke'sdf Amaicato invesigateexposresof warkesa ManisBeen &
Campary inthemdding, cading and maintenence departmantsto caamicfibas Wakasnaiosd arevisoninthe
metgid stely detashest (MDS) for Fbafrad* inslaion metaidswhich hed chenged from acautionary
datamant thet ceramicfiberscan causetamparary skinand upper resairdary initation to awaming thet ogramic
fibersposeaposshle cancer hezard besad on tetswith laboratory animdls and thet aigodlite (ayddlineslica) is
formed a temparaures ébove 1600°F.

A wak-through survey, which was conducted on Deoamber 12, 1985 to datain informéation necessary for
devdoping aninaLgtrid hygenesampling pratood, wes summeatizad inaNIOSH letter to union and compery
offiddscdeted Jnuary 2, 1986. A fdlowupindudrid hygenesurvey to messreexpoaresto ocgramicfiberswes
conducted on January 21-24, 1986. On Feruary 6, 1986, aletter was sant to the union and menegement which
recgpped theadiviies of thefdlowup Survey and provided spedific recommendaionsaimed at reduding expoaLres
Reaitsfromthefdlomup survey werereported in aletter on October 31, 1986. Ardyssaf thesampleswes
OHayed dueto abadklog of samplesawaiting transmisson dedtron miarosoopy (TEM) evauetion.

BACKGROUND

ManisBean & Compary, Ydlow Saings Ohioisanduminum foundry primetily invalved with the cagting of
impdlesand tubo-chargarsfrom 4 indhesto 0 indhesindameter. Theaurant warkforce numbarsabout 81
houly add 56 sday enployess TheYdlow Sxingsfadlity hesbemnin opagaionsnoe1952. Thecurat
workforcedf 137 isdown fromapesk of 400 intheearly 1970s  Sncelayaffshave coourred by seniarity, mogt
houly warkesnow haveover 15 yearssavice Theanly mgar dnengein thefadlity hesbeen theaddition of ssnd
redamation equipmant.

Atvaiousgagesof thefoundry processes workeshende Hbafract insiaion meterid. TheFbafrads, whichis
manufedtured by Sohio Caborundum, ishended in saved differart forms (Manket insulation, rigd heding and
oflindicd risry). Asthismetaid ishended ar out by bendsaw, fiberspatentially becomeairbome: Althoughanly
45 wokesadudly hendethe Rbafraxt, ahersnearby ared o patentidly exposad. A mekedhiftlocd exnat
gydem, usng fumecefilters hed been medein October, 1985 for onebendsaw gperation to hdp reduce CF
expoares

EVALUATION METHODS

Twevear samples(7 parsord bresthing zoneand 5 ares) were adllected on 25 milliliter (mm) mixed odluloseeder
filtarsa aflow reteof 500 aubic centimetars par minute (aofmin) and andlyzed for fibersusing rarsmisson dectron
miaosoopy (TEM). A ssttionwasout from eech filter with a#6 cork-boreand prepered for TEM andyssviathe
Zumwade-Demeatt prooecre outined in NIOSH Puldlication Number 77-2041 Orehundred fidds having atota
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aead 0.7 uaremillimeters wareexamined onesch preparation. Hber counting and szing werepafomed
10,000 x megnification. Bementd goedraweredatainad for dl fiberswhere szeand arientation parmitted.

Hevenar sanpes(7 pasond bresthing zoneand 4 areg) far slicawere adllected on 37 mm PV Cilterswhich
werepreoded by al0mmcydone Thesarpling rate whichwassa a 1.7 |pm, was sdedted so thet the materid
odllected on thefilter would represent respirable sized parides Each of these ssmpleswias andlyzed for dlicausing
x-ay ponder diffradion (XRD). Thepupoed thissampling westo deamireif any of the CF hed convarted to
aidobdite Sncedlicasand wesusadinthemadding areg, any sllicafound onthefilterscould hevebeandueto the
sond and nat theconvaerson of CF.

V. EVALUATION CRITERIA

A. CgancHbas

Marmedemingd fibas(MMMPF)(d<o refared to ssman-mede vitreousfibers MMVE) genardly rdfer to
amophousdassfibersmedefrommatendag, rock or gass Four generd dassficaiorsof MMM exis,
dagwods rock wods dass and caramicwodsand filamats: Unlike asdetos MMM areamaphous
omadly havealage damde and fradureinatransrierepane. (Adbestosfibersfradurelongitudingly,
procudng alarge numbe o finefikils) Thefibasrdaradtointhisrepat aretheduminoslicaecaramic
fibers produced by mdting Kadinday, or duminaand slica, tofomduminoslictegasssswhich ae
"Hown" or "qoun’ tofomthefibas They aregenadly usad far hightempaaureglictiosad ae
produoed in blanket, modular blodk, peper and textilefams?

B. Inhdationand Depostion Propatiesof Fbas

Thearwaysd thehumen regaraary sydemaemeded asaiesdf brandhing tubeswhich dereseinsze
and damae until they deedrend a thedvedli. Alvedli aresmdl thinwelled ar sscsdesigned to dlow quick
trangpart of inheled gesesinto theblooddtream. Along with geses different Szed paridescan dso beinhdled
Mod patidesaredgposited in thenose, pharyri, or trachea. Partides deposited inthe upper portions of the
arweay aredearad by oedd dlisted adiswhichlinethear pessages (muoodliary degrance). Srdler Szed
patides can dgpost inthe degper portionsof thearways and aredeared by anather fom of thebody's
Odensemedheniam (dvedlar degrance). Sl partidesare enguifed by mecrapheges Scavanger odls which
atempt to dear the partidesfram thelung by saareting powerfu ezymesar by moving thepartidesto the
lympheticsygemor bedk Uptheairways  Patideswhich deposit inthe upper arwaysaremarelikdy tobe
ramoved by thelungsdearance medhenigmswhilesrdle partides which reech the degpear partions of the
away, aelesseffidenty deared?

Rbas by ddfintion, havealegth to dameter ratio (egpact rtio) grester then 31 Although fiber shgpemight
sEmto predudedepostioninthe degpar partionsdf thearway, inhded fiberscandign pardld tothearway
and at azrodyramicdly asif they warephares® Astheratio of fiber length to diameter inareeses fiber length
beginsto ffet the propaties of fiber inhdlation and degposition® (Namind fiber dameter and fiber length
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ceemirefibe aarodynemicequivdat darde. Asthefiber agoet ratioinaressss theraio o fiber
agrodynamic equivdet dameer to nomind fiber dameer gopreechesacondant which vatiesfram 25to
35. Farexarde afiber of 1 micomeer (UM) nomind dameter and 20 uM long can heveagrodynamic
propatiesaf a3 uM gheicd patide)® Patideswith dameerslessthan 35 UM arecapebledf resching the
degpa partionsof thehumenaiway. Inrats fibarswith amessmedian agrodyrnamic dameter bewean 3
and 6 uM werecgpeble of dvedlar depasition, dthough a much reduoed levdls (1-296).°

Animd dudies®’ indicatetht fiberslonger then 10-15 uM may kelesseffidently desred fram thelungsby
meargphegemediated processes. Inanesiudy caramic fiber dearance resched amaximum &t fiber lengths of
11-15 uM and then decreesad with increeding fiber length.®

C. Annd Sudes

Concamn for the cardnogenic patentid of MMMIF inaressad inthe 19705 dter anumbe of intrapdleurd
(Pacamat of dassfibasinddethepleurd cavity) and intrasparitoned injedion sudiescompered thebidogicdl
resoonseof animasto agoestios angturdly ooouing fiberous mingrd, and merHmedegassfibars: Although
dassfibarswaremuch less caranogenic then asbediosfibars oatan Szed gassfibarswearedo capede of
indudng mesathdioma. Theauthorshypathesi zad thet fibrous shgpeand nat dhamicdl compodtion may
detemine cardnogenic potential; * fiberslessthen or eoud to 15 umindiameter and grester then 8umin
length hed thehighest praaetality of inducing the mesathdioma® Other sudieshaveindicated thet fiber
durahility may dso afect cardinoganic patantid. 812 After inhelation and depositionin thelungs fibarswhich
mananther integyity for longer paicds may exat gredter cadnoganic effedsonlung tissie’® Asbestos
fibasaresablein physdogic sutionsthet compledy dssvedassfibas™ Other slublity Sudieshave
droantre caamicfibarsaemaredurablethen mingd wod fibas whichaemoredurabletrenglass
fibers™

Inedion dudesin anmasarecommonly used to assesstaxiodlogicd propartiesdf dnamicdsand ather
metaids Thesesudiescanidentify cardnogenic patentid, howvever, they by-pessmeny ddfense
machenigmsand do nat dways cordatewdl withtypica humenroutesof exposre. Resitsfromthese
dudiescan be of questioneble vdidity when extrgpdated to humen populaions: Toovercomethese
limitations; ressardhersdudying fiber caranogeniaty have exposed animesto aarosdlized patides of
MMMF. Severd inhdaion dudieshavenat shoan an assodation between exposuretoinhded filrousglass
and tumor procidion 3% Oreressarcher condudesthet filrous glassdugt may act likeaninart dust
becaeit israpidy removed fram thelung by thelungsdesrancemedrenism ™ However, inonesiudy,
mdignent tumarswereidentified in 2% of ratlsexposed to agrosdlizad samples of gassmiadfibre rodk wod,
adgaswod (n=48for dl threedudies)

Mog sudiesthat have been conducted to detemine the caxanogenic patentid of MMMF have expossd
animdstofibrausgassand mingd wod. Caramicfibashaveanly reoantly besninduded inanimd taxidty
dudies A recant dudy compared pumonaty lesansinrassand hamdarsdter intrapaitoned ad
inratrached injedtion of filbrous glass minerd wod, crodidalite asbestos andrefractary ogramic fibers™ After
infratrached expoaure, anly those exposad to esbestos devd oped primary dvedlar tumaors: After
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inraspaitoned injedion, ebdomind mesothdiomes devdgpad in 8% of theratsimplanted with oramic
fibarsar agoedios but anly in 3% of thoseimplarted with filrousgass™ Inanather CF intra-peritoned
injedion sudy onrats 3 of 32 rasdevelgped patitoned tumars 1 mesothdioma, and 2 fibrosarcomes™®

Thesedudiesd o exposad anmésto agrosdlized cramicfiber patides: Inthefird sudy, aned 70 Srian
hamdersdevdaped amesathdiomaditar 10 months of CF inhelation exposure, nonedf the
Oshome-Mendd (OM) ratsdeveaped tumors®” By comparison, noneof the adedios
inhdlaion-exposad hamndiers devd gped tumor—s dthough, 3 of the'57 adbestos exposad OM rats
devdaped primary tumars (1 mesathdioma, 2 brondhoelvedar tumary). Nonedf theanimasexposed to
fibrousgassdevdgped tumors Fbradsdevdgped in 2296 (12) of the CF exposad rats but only inoneof
the CF exposed handiers: By compatison, only 2%%- 7% of rats (n ranged from 52 to 70) exposad tofour
typesd fibrousgass devd oped fibrasis Inthe ssoond study, 8 of 48 Wistar Rats devel oped pulmonery
neodaamsdte inhdaion eqooareto CF. Thetumarswereidantified asmdignent hidiocytomesand
cadnomeswith suemoushigologicd pettams™ Genaration of fiber arasdlsresLited in unusLdly sheped
fibarsand alarge quentity of nonHibrous paticulates: Conoam hesbeen exressed by induetry represantatives
thet the dust doud may have been contamineted by metd particuiate metter aoraded from thebledes usedin
thedust gengrator and may have contributed to the development of lesions™

D. BEddandogcSudes

Many gaidemidogicd dudies have been condudied onworkersexposed to MMM, dthough none of
them havedudied ceramicfiber exposres Thedudeson MMM havenat identified acondgtent doseor
duraion of exposureassodation betwen filbrousgassexqpoareand cancar. Inpattiada, two largehidaricd
oohort sudies have been conducted @2 Sarand® sudied 25,000 warkersin 13 European glasswodl ad
rockawod plants while Entaline® sudied at 16,000 workersin 17 American glass rock, dagrwod, and
continuousfilament plants Inbath dudies lung cancer radeswaredevatad dter ) yearsfromthetimedf fird
empoyment (SMR=192 and 138 respetivdy), however, no conastent assodation was detected betwean
durationof employmeant or typed fiber exposreand canoer martdity. Sncetheinressesinlung cancer
raesaemarepromingnt far catan sgmentsof theMMMF indLery (mingd wodl), Seraod hypothesizes
thet 30 yearsago environmantd expoaures and conditionsin these ssgmantsof the MMMIF indudry mey
havebemnvay diffaet fromtoday.Z Neither sudy adoresssd smoking habitsor the presence of other
environmentd subdtanceslikdy to effet warker hedth. ResUitsof ather gaidamidagicinvedigetionsinthe
MMMFindLery haverecently beanreviewed

Desated| thesudies condudted onworkersexposad tofibrousglassand minerd wodl, no

guidemidogica sudieshave bean condudted on caramic fiber producer o user indudry populaions
BExtrgodating from the hedlth effedts dosaved in the Sudies parfomed onfiberous gassand mingrd wod to
CFexpoares may nat begoprapriate because paramdars dfeding fiber caranogenic patentid—fiber
dmasonand ratedf dissdlution, may nat becomperddle Under expaimentd conditions theradedf caramic
fiber dearancefram thelung wes much dower then theratefar minerd wod dearance: Unlikemingd wod
andfilbrousglass cgramicfibassaemaoreduraleand do nat undergo dissalution inthelung @
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VI.

E Cowvasond CaamicHbeasto Gidddite(freeslica)

Slicaisthemogt common mingd found intheearth and commonly gopearsinayddlinefomasquatz
Besdesquatz, ather ayddlineand amophousfams o slicaarefound. After heeting, neturdly ooouning free
slicacan undargo convarsonto aystlinetridymite and thento aydtlineaigobdite®

Inhdlation of regareble patides of ayddlinefreeslicacan produceslicoss adisshling fam of pumonaty
filrodsdheractarized by the pressnceof nodulationinthelungs® Threefomsof slicodshavebeanidentifiect
dronicslicossdevdaaing dter 301040 yearsdf low dose oooupetiond exposure acodaded slicoss
devdoping dter 410 8 yearsof highexposreand ganardly ssninsand bladiers and aouteslicods arare
form of thedissese coouning fter 1 to 3 yearsof heavy exposure? Smoking hebitsand reairatory infedtions
can accdaaethedevdopment of thediseese®

Convasond caamicfibasto ayddlineslica (aigtodlite) hesbean reported to ooour & 1000°C
(1742°F)®, and 1150°C (2012°F)®. Inthelatter dudy, corvarsionto mulite (an duminumssilicate)
oocurred rgpidy while subsaouent conversion to arigtobdlite required 2 weeks at Sdaned tamperaures A
recant dudy of two typesof dumino-slicate CF, Keowod™* and Rbafrax*, confirmed thet fiber converson
to aidabdite may require udtained temperaures over apariod of daystowesks Both brandsof CF
convetad to mulitewithinafen hours dthough anly Rbafract, with higher levdsdf titarium, socdumand
potessum oxides Sbssquently convearted to aidobeite: Theauthorssuggest thet axideimpurnitiesmey ad the
aorvasond mulliteinto aigabdite®

Removd of caramicfiber inauaion fram high hedt fumeoes may presant the gregtet patentid for equoareto
fibersthet have convearted to aidobdite. Fumeceinaulation canbein savicefor many hoursa temparaures
ove 1000°C. Inarecant dudy of CF used infumeoes aidabditeformation was edtimeted to ooour a
920°C (1700°F)® Air and bulk samplesadledted during inguiation removd identified aigoodlite et levdsup
t0 15%t0 206 of thesample Theinsulation wasexposed to tamparaiureswhich ranged from 270°C to
1350°C (500°F - 2550°F), with exposLretimesranging from 100 hoursto 470 hours®

RESULTS

Airbamefiber conoantraions (Table 1) ranged from 003 to 018 f/oc for the persond bresthing zonesamplesand
avaaped 01 floc. Theaveragefar theb areadr sampleswias 0.37 f/oc and theseranged from 0.06 to O.75 f/cc.

Thetwo highest ar concantrations (048 and 0.75 f/oc) werefrom the sand redam aressand wearetheresuit of a

leeky sl inthemedhinay.

Houres 1 through Sgrgphically show theresLits of the seoond phesedf thefiber andlysswhich demined the
damdge andlegh of thefibascountdin 5 of the 12 ssmples. Al of thefibarsszed warelessthen4 umin
damde and were predominanty (96%6) lessthen2um. Hber lengihsvaied from 1 to>30 um; 88% wereless
then20um
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VII.

Tharewssno evidancedf aconvason of caramic fiber to aigobdite
DISCUSSION

Deamirgion o thetoxidty of MMMF hesprimetily rdied on detafrom anime equaimentsand gaidamidogic
dudies Animd expaimentshaveatemptad to deeminethetaxiaty of fibershby contrdling expoaurevaiadessuch
astypeand dosedf fibar eqpoare Thevdidity of edtrgpdating resuitsof anime dudiesto humen populaionsisan
importart limitaiontothesesudies Bpidamidogic sudieshave atempted to quentitatetherisk of devdlgping
resairatory disesse besad on oooupetiond expoauretothesefibars Thelimitationsaof bath goproechesaredisoussd
inmaoredetl inanather pubdicaion™

No guidamidogic sudieshaveinvedigeted the hedlth efeds of worker exposreto ceramicfibes: Sudiesof
caramicfiber expoaresin produdion pantshaveidantified arange of averege arbamefiber concantrations 001 -
34fibasar?® Theconcantraionsof arbome ogramic fibarsdetented in thissudy (003 to 0.75 f/oc) arebeow
dandardscurently in effet for fibrous glass (3 fiberspar albic oaimeter of ar havingadiande equd to o less
then 35 micomdeas(um) and alength equd to or grester then 10 miccometers), detemined asatimeweghted
avarage (TWA) conoantration for upto a10-hour work shiftina40-hour warkwesk ! Thereareno exposure
aitaiathet spadficaly goply to oaramicfibers

All arbomefibarshed damgerslessthen 4 micameas (um) and were predominently (96%0) lessthen2um.
Bghy-aght paoat o thefibaswaelessthen 20uminlegh and withinaregaradeszerange

Twoaimd dudieshaveidantified tumor produdion &ter longtam inhdaion equoareto duminum slicatefibars
Differencesin expaimenta methodology, conglituenisof thedust douds animd gpades and typesof tumars meke
compaison of resutsbewean the sudiesdifficit. Tumor devdopmant diter inhelaion exposureto gassand rock
wod fibashesdso beenrgported. Curart evidence sugpeststhat fiber Szeand duraality, rether then chemicd
compostion, mey deeminecadnoganic potantid.

Increesed durdhlity of ceramicfibarsrdaiveto the ather farmsof MMMF mey dlay ardeinthar toxic patentid.
Caanicfibarsdo nat undergo dissolution asreedily ssglassfibarsunder laboratory conditions? and arenat as
reedily deared fromthelungs® Thenesd for further evdugtion of theffibrogenic and cardinogganic pateartid of
duminumslicateogamicfibasand gassfibasiswaraned

Caanicfibe produdionisgroning but remeinsasdl prapartion (1%0) of thetatld MMMFindudry. Itis
edimated thet only 600 workersare curently invalveed in CF procudioninthe U.S™ Many morewarkersare
expossd to CFin user indudry ocoupetions: Howvever, modt user indudtry workers may nat bean gopropriate
aohart to sudy becausethar duration and type o fiber exposrearedifficut to ddfine. Also, thesegroupsof
workersare patentialy exposed to ather egants: Canoar doesnat usLially develop until 20to ) yearsdter
expodretoacadnogen. Wakesa MarisBean & Company aenat sutableexposregroupsfor
guidamidogicd dudesduetothesmdl number of workesexposad

Animd sudiesgpoonsared by the Themnd Insulaion and Manufadure's Assoaiaion arebeing condudted to
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VIII.

exannetheinrapdeurd, intratrached, and inhdlaion toxic patentid of four typesaf CFineqposed hamgasad
ras Theresdtsfromthisdhronictoxiaty dudy arenat expacted unil 1989, Whilefurther animd sudiesarebang
pafomed, asutadle cohort of warkerswith asUffident latency peariod to ogramicfibers (15to 20 years) hauld be
investigeted.

Tharewasno evidencefrom the deta.cdlledted in thisduidy of converson of ogramic fibersto aidadite
Pesumebly, the Rbafraxt mataid doesnat reech high enough temparaturestor long enough paiods

Onthebeasd avalddetoxiaty ceta, it would be prudent to minmize expoauresto caramicfibersthraugh the use of
engnesing contrasand persond pratedtive equipmeant and good work practices

RECOMMENDATIONS

1

Ineech stuionwherethe Fbafrat metaid isused and nat reedily contrdlled by exhaust vertilation,
consde if itsuseisredly necessy. [If itis congder dtamative ubtanoesor methodsthat will dimingte
MMMF expoarewharepossbe Far example thehending of theblanket Hbafrac* inthemdt savice
aessispaticlaly troldesome sneefibarsare generated and enginesring conirdl intheform of edralgt
venilaionisnat reedily ecgtedle

Any dationary oparaionwharethe Hbarfract meaid isout, such asthe bendsawsin themading and mdt
savicearess shoud beequipped withlocd edhaug emplying totheoutsde o thebuilding and shoud havea
minmumaf 100 fpm cpture vl oaty et thefacedf thehood. Theexhauet aorfiguration should hendethe
bendsaw tebleand theareabenegth theteble. Whiletherecently inddlled filtering equipment onthe bendsaw
used for autting theriser deavesismagndlly effedivein itscapture of tebletop emissons(evidenoed by smoke
tubeteding) theadud captureveadtiesranged from 2040fpm: Alsoitisvay unlikdy thet thefiltaing
g/dem, corsisting of 3 fumecetypefiltarsin saiesfdlowed by astandad tamind begfilter succh assmight be
ussd inacapentry shap, would ramovetheresairddle szefibersthet aretoo sl to besean by theneked
gye Rathgosong cantrally located bendsaw could be set up with the proper exnaudt and shered by dl who
aut therisarsand boerd meteid.

For those stugtionswherelocd exnaudt cannat beeffedtively usad to contrd expoauresto thefibars or asa
tamparay inteim mesaure until loca exnaud areindalled and teded, pratedtive equipmeant should beusad to
minmizeexpoarestothefibas The pratedion meeaLresyou haveingituted Soud beconsdared a
minmumand anyorehending the Rbafrax shaud fdlow thoseguiddines Theanly exagationwoud be
thet helf-mesk regaratarswith high efidency filters (HEPA) should beused ssaminimum,
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JOB/LOCATION

Molder/Lesder
Molder

Mdda/Singe

Mdt SVCS,Low Pes
Mdt SVCS, Ladde

Bandsaw, Mdd

Bandsaw, Ladde
Dry Mix Area
Shakeout Opearaar
Shakeout Opearaar

SadRedam®Low

Srd Redam@Hich
Blak

Blark

Sape
Type?
PBZ
PBZ
PBZ
PBZ

PBZ

PBZ

PBZ

AirbomeFibas(MMMR®
MarisBean Compary
HETA 86038
Jnuary 23,1986
Sarding Sarple
Time Vdure(L)
0745-1510 208
0745-1510 208
0745-1510 208
0815-1459 187
0815-1516 196
1313-1348 18
0830-1440 185
1230-1450 70
1608-1814
1610-1816
1645-1907 71
1645-1907 69

TABLEI

() MMMF=Mar+mede-minerd-fiber
(2) PBZ =Pasord BregthingZone A =Area
(3 floc=fibersper aubiccentimeter of ar
(4 Sendredamer wesmdfundioning; thereweremgar leekscausing thefineredaimed sand to becomeairbome

Fiber Concartration @
floc

005

008

003

004

018

0.27

0.30
0.06
0.13
0.17

048

0.75
ND

ND

Duingauting
o nsas

3fet above
floor

Oncawek



FIBER DIAMETER {,N)

FIGURE 1
FIBERFRAX®, DURABOARD: ALUMINUM CASTING
MORR!S BEAN

JANUARY,

1986
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FIBER LENCTH (,N)

TOTAL FIBERS COUNTED: 30
AIRDORNE FIBER CONCENTRATION: 0.08 F/CC
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FIGURE 2

FIBERFRAX®, DURA BLANKET: MELT SERVICES, LADDLE
MORRIS BEAN
JANUARY, 1986

FIBER DIAMETER (M)

FIBER LENGTH fu)

TOTAL FIBERS COUNTED: 64
AIRDORNE F 1BER (%IOBITRATINI: 0.18 F/CC


adz1


FIGURE 3

FIBERFRAX®, DURABOARD: BANDSAW, MELT SERVICES
MORRIS BEAN
JANUARY, 1986
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FIBER LENGTH {. M)

TOTAL FIBERS : 101
AIRDORNE FIBER &mzﬁ% 0.30 F/CC
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FIGURE 4
FIBERFRAX®, DURABOARD: SAND RECLAIM, LOW
MORRIS BEAN
JANUARY, 1986

FIBER DIAETER ()

o8-1

FIBER LENGTH { M)

T


adz1


FIGURE 5

FIBERFRAX®, DURABOARD
MORRIS BEAN: SAND RECLAIM, HIGH
JANUARY, 1986
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TOTAL FIBER ; 85
AIRBORNE FIBER CONC ION: 0.75 F/CC
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